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Overview

w Overview
n Who, What, When, How, Why

w How’s It Work?
n Methodologies
n COCOMO II
n Control Levels
n IV&V Criteria

w Capabilities
w Reports
w Future Plans
w Summary

Who
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Overview
Who, What, When, How, Why?

Started life as the Software Project Expert System (SPES)
Pete is a computer application for:

w Projects with software development

w Estimating duration, cost, schedule

w Tool for planning project, SPA and IV&V activities

w determining the Effort (tasks) based on the
COCOMO, SW reuse (COTS/GOTS), Control
Levels, IV&V criteria and documentation

What
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Overview
Who, What, When, How, Why?

Ask Pete incorporates:
w COCOMO II
w SLOC or Function Points
w GRC’s Software Development Procedure &

Control Levels
w NASA’s IV&V Criteria
w Plan Templates
w CMM Checklist
w Advanced Risk Reduction

Tool (ARRT) Tailoring
When
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Overview
Who, What, When, How, Why?

Added SQA metrics
collection

Integrated with
ARRT

User’s Guide,
Programmer’s
Manual

Link to ARRT risksQuestion
comments

Distribution web
site and statistics

SDP template
editor

Project propertiesHelp systemResults report

Function PointsSPA, Comparison,
Responses, SDP
reports

VersioningCOCOMO & Control
Levels

CMM calculatorPrint, Save
formatted report
capability

VB interfaceJava interface
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How 
VB
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Overview
Who, What, When, How, Why?

The VB User Interface contains:
w Logic that

n Manages the interface to the database
n Generates tailored reports
n Real-time cues that show the effects of tradeoffs

w Help system
w Links to the support web site and for email

assistance

How
Access
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Overview
Who, What, When, How (cont.), Why?

An MS Access database contains:
w All the questions
w And answers
w Project information
w The decision structure to determine

n Cost and schedule estimates
n Control Levels
n Need for Independent Assessment (IA) or IV&V,

w Other report information

Why
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Capabilities
Who, What, When, How, Why?

wPlanning SPA activities
and effort
wControl Level, docs &
activities
wMetrics for tracking
project success

wChecklist of factors for
planning
wEstimates of effort
wIdentifies Control Level,
documentation and
activities
wSoftware Project Plan

wNeed for IA or IV&V

wPlanning IA or IV&V
activities and effort

wEstimated IV&V schedule Provides common
basis for negotiations

Methodologies
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How’s It Work
Methodologies

Platform

üTool Usage
üMultisite development
üRequired schedule

Project

üAnalyst, programmer capability
üPlatform, applications experience
üLanguage/tool experience
üPersonnel continuity

Personnel

üExecution time
üStorage
üPlatform volatility

üRequired reliability
üTest data size
üComplexity
üReusability requirement
üDocumentation requirements

Product

COCOMO II

üConsequence of failure
üSchedule pressure

Business Implications

üPotential damage
üPotential injury

Safety Implications

üTest risk
üInnovation
üDevelopment tool availability
ü Interdependency of deliverables

Technical Complexity

üDevelopment locations
üCustomers
üDevelopers experience

Organizational Complexity

üAnnualized cost

Resourcing

Control Level IV&V Criteria

üTeam size
üUse of contractors
üDevelopment location(s)
üSchedule
üCMM level
üInnovation
üIntegration
üRequirements  stability
üAmount of code

Likelihood

üPersonnel
üMoney and personnel
üMission success
üAdverse publicity
üEquipment
üEffect on operations

Consequences

CCOMO 
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How’s It Work
COCOMO II

Information derived from COCOMO II
w Size of project (SLOC)

n Effects of Software Reuse
n Effects of requirements creep
n Function Points

w Schedule estimate
w Personnel requirements
w Estimated cost of development

Ref. Boehm, 1981. B. Boehm, Software Engineering Economics, Prentice Hall, Englewood Cliffs, NJ, 1981
       Boehm, 2000. B. Boehm, Software Cost Estimation with COCOMO II, Prentice Hall, Englewood Cliffs, NJ, 2000
       http://sunset.usc.edu/research/COCOMOII/index.html

Control 
Level
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How’s It Work
Control Levels

Information derived from Control Levels:
w Development lifecycle
w Development activities
w Documentation requirements

Ref. GRC P2.6.4 Implementation – Software Development, Rev. C,
         http://nasalivelink.grc.nasa.gov/livelink/livelink?func=ll&objId=241550&objAction=browsebmsfolder&sort=documentnumber
       LeR-M2.6.4 Glenn Research Center Software Development Manual, Rev B
          http://nasalivelink.grc.nasa.gov/livelink/livelink?func=ll&objId=834250&objAction=browse&sort=documentnumber

Control
level

lifecycle
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How’s It Work
Control Levels

User Software Design Development
System 
Testing Release Support

User 
Requirements

Design

User 
Requirements

Release Support

Development Release

Development

CRITICAL/HIGH CONTROL 
PROCESS:

MEDIUM CONTROL 
PROCESS:

LOW CONTROL 
PROCESS:

REQUIREMENTS

Control
Level

Activities
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How’s It Work
Control Levels

   Control Level determine extent of the
development activities that are performed in
the following areas:
n Verification and validation
n CM and SQA
n Software safety
n Software risk management
n Software requirements
n Software inspections

Control
PACTs
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How’s It Work
Control Levels

Pact Title
Low Medium High Critical

Requirements X X X X
Authorization to proceed X X X X
Identify design/coding standards X X X X
Maintain Software Development Folder X X X
Software Assurance reviews Management 
Plan

X X X

Implement Problem report and corrective 
action system

X X X

Management Plan approval X X X X
Documented requirements X X X X
Peer review  of requirements X X X
Conduct formal inspection of requirements X

Software Assurance reviews requirements
X X

Requirements approval X X X X
Peer review  of plans X X

Implement Formal configuration management 
X X

Conduct Product Assurance Audits X X
Conduct Formal Review s X X
Document approval of requirements and 
formal review

X X

Customer approval of certification 
procedures

X

Conduct analyses of criticality and safety X
Plan and schedule IV&V activities X
Identify method for verification of safety 
critical functions and requirements

X
IV&V
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How’s It Work
IV&V Criteria

Information derived from IV&V Criteria:
w Need for IV&V or Independent Assessment based on:

n Consequences of failure
w Grave
w Substantial
w Marginal
w insignificant

n Likelihood of failure
w Range from 16 to 256

w IV&V and Independent Assessment Activities
n If IA or IV&V indicated, a base set of activities are included

in the recommended development activities

Ref. NPG 8730  Software Independent Verification and Validation (IV&V) Management, Rev. Draft

IV&V
chart
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How’s It Work
IV&V Criteria – IA/IV&V Determination

Integration
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w Incorporating other areas
of interest, (i.e. IV&V,
Software Assurance),
build on COCOMO II and
Control level questions

How’s It Work

w COCOMO II factors
address majority of the
development planning
issues

w Control Level factors
overlap COCOMO II and
address additional
organizational and
performance issues

Capability
Screen
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Capabilities
Characterize Projects

Capability
Properties
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Capabilities
Project Properties

Capability
status
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Capabilities
Characterized Project

Report
SDP
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Reports
Software Development Plan

Report
Reuslts
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Reports
Results Report – COCOMO II Factors

Report
Results
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Reports
Results Report – SLOC Estimate, Control Level

Report
Results
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Reports
Results Report – Recommended Documents

Report
Results
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Reports
Results Report – Phase Activities

Report
Results



26
Research funded by NASA OSMA and GSFC IV&V Facility

Reports
Results Report – IV&V Recommendation

Report
Results
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Reports
Results Report – COCOMO II Phase Estimate

Report
SQA
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Text in
parentheses
replaced by
project
properties
information if
available

Reports
SPA Report

Report
SQA
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Reports
SPA Report

Future
Plans
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Future Plans

w Develop and provide training
and informational
presentations at NASA
centers, conferences
w Develop and finalize plan

templates (SQA, SDP)
w Implement ability to

decompose/combine projects
w Investigate conversion to

web-based application
Summary
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Summary

w Answered Who, What, Where, When, How
and Why?
w Training sessions and presentations at NASA

Centers next year
w Incorporates COCOMO II, (tailorable) Control

Levels and IV&V criteria
w Overview of the program and reports
w Download your copy from

http://tkurtz.grc.nasa.gov/pete


